A role for amyloid precursor-like protein 2 in corneal epithelial wound healing.
The authors previously showed that the mRNA encoding the amyloid precursor-like protein 2 (APLP2) was one of several genes with upregulated expression in healing corneal epithelium. To elucidate the physiological role of APLP2 in corneal epithelial cells, the expression, distribution, and posttranslational modification of APLP2 were investigated. Alternative splicing was assessed by reverse transcription-polymerase chain reaction; translational expression and posttranslational modification were assessed by chondroitinase digestion and Western blotting. The differential distribution of APLP2 in corneal epithelium was examined by in situ hybridization and immunohistochemical analyses. In rat corneal epithelium, the majority of APLP2 mRNA generated from two alternative splicing sites was found to contain the exon encoding a Kunitz protease inhibitor domain in the first site but to lack the exon encoding a 12-amino acid insert in the second site. The absence of the 12-amino acid insert indicated that APLP2 could be modified by the addition of a chondroitin sulfate (CS) glycosaminoglycan chain. The CS proteoglycan nature of APLP2 was verified by chondroitinase digestion. After wounding, APLP2 mRNA and polypeptides were increased markedly in the basal epithelial cells that were actively migrating. Furthermore, APLP2 was observed in the denuded wound bed immediately adjacent to the leading edge of migratory cells and under the epithelial sheet after wound closure. The wound-induced, basal-cell-specific APLP2 expression correlates with epithelial cell migration. The spatial and temporal expression of Kunitz protease inhibitor-containing, CS-modified APLP2 in healing corneal epithelium is consistent with its hypothesized role(s) in mediating reorganization of the extracellular matrix and dynamic cell-matrix adhesion during reepithelialization.